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some, the identification of the HLA type is the first
step towards the indirect identification of that
person's sixth chromosome. If the HLA of the
parents of that individual are known, it is gener-
ally easy to determine which HLA are derived from
the maternal chromosome and which HLA are
derived from the paternal chromosome. It there-
fore follows that if a child possesses no HLA in
common with an alleged father, that man is ex-
cluded. But if certain HLA patterns are common
to both the child and the alleged father the statis-
tical likelihood of that man being the father can
be determined. This statistic is influenced by how
frequently the HLA patterns being shared are
found in the general population. Because there are
many HLA patterns, any single pattern tends to
occur rarely and often a probability of paternity
of 95 percent or greater is found. Despite this, we
and others have experienced rare situations in
which an alleged father could not be excluded by
HLA testing but was successfully excluded by red-
cell antigen inheritance patterns or isoenzymes.
We therefore recommend that, in addition to HLA
testing, as many erythrocyte and serum markers
as possible be analyzed in the evaluation of possi-
ble paternity. LEWIS SLATER, MD
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Clinical Application of
Free Cortisol Estimation
FROM TIME TO TIME the evaluation of a hyper-
tensive patient raises the question of adrenal hy-
perfunction.

Excess adrenal corticosteroid secretion, Cush-
ing's syndrome, is associated with truncal obesity,
a florid appearance and hypertension. Many mid-
dle-aged obese individuals with no evidence of
hormonal imbalance have a similar appearance.
The laboratory can provide useful information to
distinguish the two groups.

Cortisol is the major glucocorticoid secreted by
the adrenal cortex in response to adrenocortico-
tropic hormone (ACTH) stimulation. About 90
percent of it is carried in the blood bound largely
to an a-globulin called transcortin. The remainder
occurs as physiologically active free cortisol.
Bound cortisol acts as a reservoir for a supply of
hormone available to the tissues of the body. Free

cortisol is integrated into body metabolism and
approximately 1 percent of it is secreted unaltered
in the urine.

Plasma cortisol is a direct measure of bound
plus unbound hormone. Diurnal variation nor-
mally occurs, with morning awakening levels ap-
proximately twice the 4 to 5 PM values. Because
elevations of transcortin are associated with in-
creased levels of cortisol, one anticipates elevated
plasma cortisol in association with pregnancy or
use of agents such as birth control medication.

Urinary free cortisol levels reflect the biologi-
cally active unbound hormone. The level is only
loosely related to 1 7-hydroxycorticoids or 17-
ketogenics, which are largely liver-derived meta-
bolic breakdown products of cortisol. These deriv-
atives vary with liver function, drugs affecting
liver functions and cortisol levels. Excretion of 17-
hydroxycorticoid varies with body size and thyroid
status.

Urinary free cortisol does not have such inter-
ferences. It is one of the most reliable, informa-
tive tests to differentiate patients with endogenous
Cushing's syndrome from normal persons or from
those with central obesity, hirsutism and ab-
dominal striae. Because the test is a specific radio-
immunoassay there is no technical interference
from drugs. The 24-hour urine sample averages
out diurnal variations. Urinary free cortisol nor-
mal values are 20 to 100 ,ug per 24 hours.
An abnormally elevated test result should be

followed by plasma cortisol estimations with
dexamethasone suppression to clarify the com-
parative importance of the pituitary and adrenal
glands in a patient's illness. The test is not useful
for evaluating adrenal insufficiency.

EMMETT B. REILLY, MD
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Hemapheresis
WITH THE ADVENT of modern technology, thera-
peutic bloodletting has attained a new aura of
respectability. Hemapheresis, a term derived from
the Greek word aphairesis, meaning "taking
away," refers to procedures in which a component
from donor or patient blood is selectively removed
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